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1
LOWER PART STRUCTURE FOR VEHICLE

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims priority under 35 U.S.C.
§119 to Japanese Patent Application No. 2013-047055, filed
Mar. 8, 2013, the contents of which is incorporated herein, by
reference, in its entirety.

TECHNICAL FIELD

The present invention relates to an improvement of a lower
part structure of a vehicle.

BACKGROUND OF THE INVENTION

A lower part structure for a motorcycle has been known in
which a cowl is provided at a lower portion of a vehicle body
for guiding airflow (airflow produced by traveling of the
vehicle) having flowed past a radiator (see, for example,
Japanese Patent Laid-open No. 2008-18904 (FIGS. 1 and 7)).

As shown in Japanese Patent Laid-open No. 2008-18904, a
cowling for covering the periphery of a radiator is provided at
a front portion of the vehicle. A sub cowling is provided at a
lower portion of the vehicle body rearwardly of the cowling,
in side view of the vehicle. A front portion of the sub cowling
is overlapping with a lower portion of the cowling. The sub
cowling includes: left and right inner cowls having side plate
portions inclined toward an oblique rear side of the vehicle;
and a lower cowl disposed under the inner cowls. The airflow
having passed through the radiator is guided toward oblique
outer rear sides of the vehicle by the side plate portions of the
left and right inner cowls.

In this case, the airflow flowing past the side plate portions
of'the left and right inner cowls is guided toward oblique rear
sides of the vehicle. However, air having passed through the
radiator in the center of the vehicle width is liable to be
dispersed toward the upper and lower sides and the left and
right sides. Thus, there has been room for improvement.

SUMMARY OF THE INVENTION

A lower part structure of a motorcycle is provided which
enables air having flowed past a radiator to be guided toward
transversely outer sides more efficiently.

According to a first feature, there is provided a lower part
structure for a vehicle which has a body frame provided
between a front wheel and a rear wheel, an engine provided on
the body frame, a radiator disposed forwardly of the engine
and rearwardly of the front wheel, and an air guide port
opening forward at a position forwardly of the radiator, with
the body frame and the radiator covered with a cowling. The
cowling includes side cowls covering lateral sides of the
radiator. An undercover covers a lower part of the body frame
rearwardly of the radiator, and the undercover includes a
V-shaped part, and air guide surfaces extending obliquely
from the V-shaped part toward transversely outer rear sides.
The V-shaped part is disposed adjacent to a rear surface of the
radiator, the rear surface facing toward a rear side of the
vehicle.

According to a second feature, the V-shaped part is dis-
posed in the center of the undercover, in the vehicle width
direction, and the engine is disposed rearwardly and
upwardly of the V-shaped part.
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According to a third feature, at least a part of the V-shaped
part extends to a lower side of the radiator, and is inclined
toward an oblique rear upper side in side view of the vehicle.

According to a fourth feature, the side cowls extend rear-
ward from the lateral sides ofthe radiator, air ducts are formed
between transversely inner surfaces of the side cowls and the
air guide surfaces of the undercover, and air exhaust ports are
provided at rear portions of the side cowls, and the undercover
and the side cowls are at least partly overlapping with each
other in side view of the vehicle.

According to a fifth feature, an exhaust pipe is connected to
the engine, the undercover is provided with openings in the air
guide surfaces, and the exhaust pipe extends from the engine
downward between the engine and the radiator, extends along
the air guide surface, and extends rearward while passing
through the opening and then on an inner side of the under-
cover.

In accordance with the first feature, the undercover has the
V-shaped part, which is disposed rearwardly of and adjacent
to the radiator. In addition, the undercover has the air guide
surfaces by which air having flowed past the radiator is guided
obliquely toward the transversely outer rear sides. Therefore,
the airflow (produced by traveling of the vehicle) having
passed through the radiator is divided at the V-shaped part to
the transversely left and right sides, to be obliquely guided by
the air guide surfaces toward the transversely outer rear sides.
Consequently, the airflow having flowed past the radiator can
be efficiently guided toward the rear side of the vehicle, by the
V-shaped part and the air guide surfaces extending from the
V-shaped part, of the undercover.

In accordance with the second feature, the V-shaped part is
disposed in the center of the undercover in the vehicle width
direction, so that the airflow having passed through the radia-
tor is evenly divided to the left and right sides. Since the
airflow is thus evenly divided to the left and right sides, there
is no risk that the aerodynamic performance of the vehicle
might be worsened. In addition, with the engine disposed in a
space formed rearwardly and upwardly of the V-shaped part,
the space formed in the center in the vehicle width direction
on the rear side of an apex portion can be effectively utilized.
Accordingly, the limited space in the vehicle can be utilized
effectively.

In accordance with the third feature, at least a part of the
V-shaped part extends to the lower side of the radiator, so that
the airflow flowing under the radiator can also be divided
evenly to the left and right sides. As a result, the aerodynamic
performance of the vehicle can be enhanced more. In addi-
tion, since the V-shaped part is inclined toward an oblique rear
upper side, the airflow having passed through the radiator is
guided rearwardly upward. The airflow thus guided rear-
wardly upward impinges on the engine, whereby cooling
performance as to the engine can be enhanced.

In accordance with the fourth feature, the airflow having
passed through the radiator and then through the air ducts
flows rearward from the air exhaust ports. In this instance, the
velocity of the airflow flowing along the side cowls is higher
than the velocity of the airflow flowing rearward from the air
exhaust ports. The airflow flowing along the side cowls,
which is faster than the velocity of the airflow having flowed
past the radiator, promotes the flow of the airflow flowing
rearward from the air exhaust ports of the radiator. Therefore,
the airflow having passed through the radiator can be made to
flow efficiently.

In accordance with the fifth feature, the air guide surfaces
of the undercover are provided with the openings, and the
exhaust pipe is passed through the opening. Since the exhaust
pipe extends rearward while passing on the inner side of the
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undercover, the exhaust pipe is prevented from projecting
toward a transversely outer side. In addition, the exhaust pipe
is prevented from becoming enlarged in length. Since the
exhaust pipe is disposed to be compact and short, external
appearance quality of the vehicle can be maintained.

BRIEF DESCRIPTION OF THE DRAWINGS

The advantages of the invention will become apparent in
the following description taken in conjunction with the draw-
ings, wherein:

FIG. 1 is a right side view of a motorcycle;

FIG. 2 is an enlarged view of a major part of FIG. 1;

FIG. 3 is a front view (view taken along arrow 3 of FIG. 2)
of the motorcycle;

FIG. 4 is a major part sectional view (sectional view taken
along line 4-4 of FIG. 2) showing an undercover and the
surroundings thereof.

DETAILED DESCRIPTION OF THE INVENTION

Now, an embodiment of the present invention will be
described in detail below. In the drawings and the embodi-
ment, the terms “up,” “down,” “front,” “rear,” “left,” and
“right” refer to the respective directions (or sides) as viewed
from the driver seated on the motorcycle.

Embodiment

An embodiment of the present invention will be described
based on the drawings.

As shown in FIG. 1, the motorcycle 10 is a saddle type
vehicleincluding: abody frame 11; a front wheel steering part
15 provided at a front portion of the body frame 11 and
supporting a front wheel 13; an engine 12 supported on the
body frame 11; a rear wheel suspension part 16 extending at
a rear portion of the body frame 11 toward the rear side of the
vehicle and supporting a rear wheel 14; a fuel tank 18
mounted on the body frame 11 rearwardly of the front wheel
steering part 15; a seat 19 on which to seat a rider, the seat 19
being mounted on the body frame 11 rearwardly of the fuel
tank 18; exhaust pipes 21 connected to the engine 12 and
extending from the engine 12; a muffler 22 connected to the
tips of the exhaust pipes 21 and extending toward the rear side
of'the vehicle; a radiator 23 disposed forwardly of the engine
12 and rearwardly of the front wheel 13; and a cowling 31
covering the body frame 11 and the radiator 23 at a position
forwardly of the radiator 23. The rider is seated astride the
seat 19 provided between the front wheel 13 and the rear
wheel 14. Incidentally, the radiator 23 means a core part of the
radiator 23.

The front wheel steering part 15 includes, as main ele-
ments: a front fork 42 extending obliquely toward a front
lower side of the vehicle from a head pipe 41 constituting the
front end of the body frame 11; a handlebar 43 attached to the
upper end of the front fork 42 and permitting the rider to
perform a steering operation therewith; and the front wheel 13
rotatably mounted on the lower ends of the front fork 42.

The rear wheel suspension part 16 includes, as main ele-
ments: a pivot shaft 45 extending in the transverse direction
(vehicle width direction) at a lower portion located at a lon-
gitudinal-directionally roughly central portion of the body
frame 11; a swing arm 46 extending rearward from the pivot
shaft 45 and turnably supported on the pivot shaft 45; the rear
wheel 14 rotatably mounted on the rear end of the swing arm
46; and a cushion unit (not shown) interposed between the
swing arm 46 and the body frame 11.
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The cowling 31 includes: a front cowl 32 covering the front
side of the vehicle; side cowls 33 extending toward the rear
side of the vehicle continuously with the front cowl 32 and
covering lateral sides of the radiator 23; and an undercover 34
covering a lower portion of the body frame 11 rearwardly of
the radiator 23.

As shown in FIG. 2, the engine 12 is a V-type engine which
includes a crankcase 51 as well as a front bank part 53 extend-
ing obliquely from the crankcase 51 toward a front upper side
of the vehicle and a rear bank part 54 extending obliquely
from the crankcase 51 toward a rear upper side of the vehicle.
The front and rear bank parts 53 and 54 include cylinder parts
55 and 56, and head covers 57 and 58 mounted on upper
surfaces of the cylinder parts 55 and 56, respectively. The
exhaust pipes 21 are connected to the cylinder parts 55. The
exhaust pipe for the rear bank part 54 is omitted in the draw-
ing.

The radiator 23 to which airflow produced by traveling of
the vehicle is inputted is disposed forwardly of the crankcase
51, at substantially the same level in the height direction as the
crankcase 51. The side cowls 33 are disposed on the lateral
sides of the radiator 23. The undercover 34 is disposed on the
vehicle rear side of the core part of the radiator 23 and under
the crankcase 51 of the engine 12. The undercover 34 is
provided in a front portion thereof with an opening 35 through
which the exhaust pipes 21 are passed.

As shown in FIG. 3, the front cowl 32 is provided with an
air guide port 24 through which to take in the airflow (pro-
duced by traveling of the vehicle). The air guide port 24 is
provided in an area ranging from an intermediate portion to a
lower portion in the height direction, in front view of the
vehicle. The radiator 23 is disposed at such a position as to at
least partially oppose the air guide port 24. In other words, the
front cowl 32 as a component of the cowling 31 is a member
for covering the body frame 11 (see FIG. 1) and the radiator
23, and is provided, at a position forwardly of the radiator 23,
with the air guide port 24 opening to the front side.

Two exhaust pipes 21 extend downward from the front
bank part 53 of the engine 12. These exhaust pipes 21 enter
the right-side opening 35 of the openings 35 opened in the
undercover 34. Incidentally FIG. 3 is a view taken along
arrow 3 of FIG. 2, and the radiator in FIG. 2 is drawn in
imaginary lines (instead of solid lines). Reference sign C
denotes the longitudinal center line of the vehicle body.

Now, the configuration of the undercover 34 and its sur-
roundings will be described.

As shown in FIGS. 1 and 4, the undercover 34 has the
openings 35 formed in air guide surfaces 611, and 61R
thereof. The exhaust pipes 21 extend from the engine 12
downward between the engine 12 and the radiator 23, extend
along the air guide surface 61R of the undercover 34, extend
rearward while passing through the opening 35 and then
passing on the inner side of the undercover 34, extend rear-
ward from the undercover 34, and are connected to the muffler
22 disposed on the right side, with respect to the vehicle width
direction.

The undercover 34 includes: a V-shaped part 62 having an
apex portion 62a which protrudes forwardly at a center posi-
tion in the width-wise direction and has a flat surface facing
the forward direction (shaped like the bow of a boat); and the
air guide surfaces 611 and 61R extending obliquely from the
V-shaped part 62 toward transversely outer rear sides. The
V-shaped part 62 is disposed close to a rear surface 235,
facing toward the rear side of the vehicle, of the radiator 23.
The V-shaped part 62 is disposed in the center of the vehicle
width. Reference sign C denotes the longitudinal center line
of the vehicle body.



US 9,045,188 B2

5

The side cowls 33 extend rearward from lateral sides of the
radiator 23. Air ducts 64L and 64R are formed between the
transversely inner surfaces of the side cowls 33 and the air
guide surfaces 611 and 61R of the undercover 34, respec-
tively. Air exhaust ports 651 and 65R are provided at rear
portions of the side cowls 33.

In FIG. 2, at least a part of the V-shaped part 62 extends to
the lower side of the radiator 23, and is inclined toward an
oblique rearupper side in side view of'the vehicle. In addition,
the engine 12 is disposed rearwardly of and upwardly of the
V-shaped part 62. Besides, the undercover 34 and the side
cowls 33 are at least partly overlapping with each other, in
side view of the vehicle. Incidentally, FIG. 4 is a sectional
view taken along line 4-4 of FIG. 2, in which the side cowl is
drawn in a solid line (instead of an imaginary line).

Operation of the lower part structure for a vehicle as above
will now be described below.

Referring to FIGS. 2 and 4, the undercover 34 has the
V-shaped part 62. The V-shaped part 62 is disposed rear-
wardly of and close to the radiator 23. The undercover 34 has
the air guide surfaces 611 and 61R by which the airflow
(produced by traveling of the vehicle) having flowed past the
radiator 23, is guided obliquely from the V-shaped part 62
toward transversely outer rear sides. The airflow having
flowed past the radiator 23 is divided by the V-shaped part 62
to transversely left and right sides, to be guided obliquely
toward transversely outer rear sides by the air guide surfaces
611 and 61R. Thus, the airflow having passed through the
radiator 23 can be efficiently guided toward the rear side of
the vehicle by the V-shaped part 62 and the air guide surfaces
611 and 61R extending from the V-shaped part 62, of the
undercover 34.

The airflow indicated by arrows A, having flowed past the
radiator 23 and then through the air ducts 641 and 64R, flows
rearward through the air exhaust ports 651 and 65R. In this
instance, the velocity of the airflow indicated by arrows B
flowing along the vehicle outer sides of the side cowls 33 is
higher than the velocity of the airflow flowing rearward
through the air exhaust ports 651 and 65R. As a result, the
airflow flowing along the side cowls 33, which is faster than
the velocity of the airflow having passed through the radiator
23, promotes the flow of the airflow flowing rearward through
the air exhaust ports 651 and 65R of the radiator 23. There-
fore, the airflow having passed through the radiator 23 can be
made to flow efficiently.

Since the V-shaped part 62 and the apex portion 624 thereof
are disposed in the center of the vehicle width, the airflow
having passed through the radiator 23 is evenly divided to the
left and right sides. Since the airflow is thus evenly divided to
the left and right sides, there is no risk that the aecrodynamic
performance of the vehicle might be spoiled.

With the engine 12 disposed in the space on the rear and
upper side of the V-shaped part 62, a space 68 formed in the
center of the vehicle width on the rear side of the apex portion
can be utilized effectively. Accordingly, the limited space in
the vehicle can be utilized effectively.

At least a part of the V-shaped part 62 extends to the lower
side of the radiator 23, and is a lower extension part 67. Then,
the airflow flowing on the lower side of the radiator 23 can
also be divided evenly to the left and right sides. As a result,
the aerodynamic performance of the vehicle can be enhanced
more. In addition, since the V-shaped part 62 is inclined
toward the oblique rear upper side, the airflow having passed
through the radiator 23 is guided toward the rear upper side.
The airflow having been guided toward the rear upper side
impinges on the engine 12, whereby cooling performance as
to the engine 12 can be enhanced.
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Referring to FIG. 3 as well, the air guide surface 61R of the
undercover 34 is provided with the opening 35, and the
exhaust pipes 21 are passed through the opening 35. Since the
exhaust pipes 21 extend rearward while passing on the inner
side of the undercover 34, the exhaust pipes 21 do not project
to the transversely outer side. In addition, the exhaust pipes 21
are prevented from being enlarged in length. Since the
exhaust pipes 21 are arranged to be compact and short, exter-
nal appearance quality of the vehicle can be maintained.

Incidentally, while the present invention has been applied
to a motorcycle in this embodiment, the invention is also
applicable to three-wheeled vehicles and may well be applied
to general vehicles.

The present invention is suitable for application to motor-
cycles which have a radiator and an undercover covering a
lower part of the vehicle rearwardly of the radiator.

Although a specific form of embodiment of the instant
invention has been described above and illustrated in the
accompanying drawings in order to be more clearly under-
stood, the above description is made by way of example and
not as a limitation to the scope of the instant invention. It is
contemplated that various modifications apparent to one of
ordinary skill in the art could be made without departing from
the scope of the invention which is to be determined by the
following claims.

I claim:

1. A lower part structure for a vehicle which has a body
frame provided between a front wheel and a rear wheel, an
engine provided on the body frame, a radiator disposed for-
wardly of the engine and rearwardly of the front wheel, and a
cowling including an air guide port opening at a position
forward of the radiator and side cowls covering lateral sides of
the radiator, the body frame and the radiator being covered by
the cowling, the lower part structure comprising:

an undercover configured to cover a lower part of the body

frame rearwardly of the radiator, said undercover com-
prising a V-shaped part having an apex portion protrud-
ing forwardly, and

air guide surfaces extending obliquely from said V-shaped

part toward transverse outer rear sides of the vehicle,
wherein said V-shaped part is configured to be disposed

adjacent to a rear surface of the radiator, the rear surface

of the radiator facing toward a rear side of the vehicle.

2. The lower part structure for the vehicle according to
claim 1,

wherein said V-shaped part is disposed in the center of said

undercover, in a vehicle width direction, and

wherein said undercover is configured to be disposed such

that the engine is rearward and upward of said V-shaped
part.

3. The lower part structure for the vehicle according to
claim 1,

wherein at least a part of said V-shaped part is configured to

extend to a lower side of the radiator, and is inclined
toward an oblique rear upper side of the vehicle, in side
view of the vehicle.

4. The lower part structure for the vehicle according to
claim 2,

wherein at least a part of said V-shaped part is configured to

extend to a lower side of the radiator, and is inclined
toward an oblique rear upper side of the vehicle, in side
view of the vehicle.

5. The lower part structure for the vehicle according to
claim 1,

wherein the side cowls extend rearward from the lateral

sides of the radiator,
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wherein said undercover is configured such that air ducts
are formed between transverse inner surfaces of the side
cowls and said air guide surfaces of said undercover, and
air exhaust ports are provided at rear portions of the side
cowls, and 5

wherein said undercover and the side cowls are configured
to at least partly overlap with each other in side view of
the vehicle.

6. The lower part structure for the vehicle according to

claim 2, 10

wherein the side cowls extend rearward from the lateral
sides of the radiator,

wherein said undercover is configured such that air ducts
are formed between transverse inner surfaces of the side
cowls and said air guide surfaces of said undercover,and 15
air exhaust ports are provided at rear portions of the side
cowls, and

wherein said undercover and the side cowls are configured
to at least partly overlap with each other in side view of
the vehicle. 20



